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Radiologica characterizationand monitoring isanimportant
component of environmentd management  activities
throughout the Department of Energy (DOE) complex.
Radionuclides which cannot easily be detected by
gammarray spectroscopy, such as pure beta emitters and
transuranics, pose specia problems because their
quantification generdly requires labor intensive
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radiochemica separations procedures that are time
consuming and not practical for fidd applications. A
technology is needed that can measure transuranics and
pure betaemittersreaively quickly and hasthe potentid of

and radiologica interferences. For the technique to be
useful & typica environmentd levels, research is needed
to lower detection limits  This project addresses these

being field-deployable.

Technology Description:

South Caolina Universties Research and Education

Foundation (SCUREF) is developing a technology for
radiologica characterization and monitoring which
combines high-performance liquid chromatography and
orHine scintillation counting with dpha/beta pulse shape
discrimination.  The ability to measure pure beta emitters
such as Strontium(°°Sr), Technetium (**Tc), and Nickel
(®3Ni) and actinides/transuranics such as Thorium (22Th),
Uranium (33U), Neptunium(®'Np), Plutonium (Z°Pu),
Ameaidum (*Am), and Cuium (**Cm) has been
demonstrated.

Up to this point, work has been primarily limited to
agueous samples of rddivdy high purity and to
radionuclideconcentrationsthat are representative of many
waste gpplications, but are higher than those typicaly
encountered in environmenta cleanup applications. For
the technique to be useful in gpplicationsinvolvingcomplex
matrices such as dudge and soil, research is needed in
sample preparation and processing to remove chemica

needs,

The project has three main components, one to lower the
radiationdetection limits, another to identify chemica and
radiological interferences, and the last to determine
sample processng protocols. The components are
focused on sample types and radionuclides that are
relevant in DOE applications.  Although efforts will be
initidly directed toward development of the technique as
ascreeningtoal, it hasthe potential to be able to measure
many radioactive elements a regulatory levels.

The research effort is centered around the andyss
technique, which combines high-performance liquid
chromatography and orHline sdintillation  counting.
Radionuclides in ionic form in an aqueous solution are
concentrated on an ionexchange column and
subsequently removed to a separation column with
chemica uents. Through the sdlection and sequencing
of the duents, chromatographic separation of the
condituentsisachieved. A chromatogramof radioactive
condituents is then produced by an onHline santillation
counter. For very low-level applications, fractions
containing selected radioelements can be collected and
counted off-line.
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The basc indrumentetion for this andyss technique is
available under the trade name ANABET (ANadyss of
Alpha, Beta, and Electron capture Technology) through
Bradtec-GB, Inc. The effort to lower detection limits will
focus on background reduction. Thiswill beaccomplished
through a combination of coincidence counting, anti
coincidence shidding, and pulse shape discrimination to
distinguish between dpha pulses and beta/lgamma pul ses.

Sample preparation procedures and processing will be
developed based on quantified chemicd and radiologica
interferences. For each sample, the potential chemica and
radiologicd interferences were identified and the
concentrations at which they interfere with ether the
chromatographic separation or with radiation detection
weredetermined. These concentration limitsarethetarget
citeia for the devdopment of sample-preparation
techniques.

Bene€fits:

<Andyss of dpha emitters and pure beta emitters in
environmental samples or waste samples

<Radionuclide-gpecific measurementsin aredively short
period of time (< 4 hours)

<Elementd and some isotopic selectivity

<OrHine minimum detectable concentrations onthe order
of 0.4 to 4 kBg/m? (10 to 100 pCi/g)

Status and Accomplishments:

This project was concluded following completion of the
contract’s base phase. In this phase, SCUREF met the
gods and obj ectivesto completethe detector devel opment
for minimum detectable activity for the heterogeneous and
the homogeneous flow-cell detectors. No serious
radiologica interferenceswereidentified in the processed
samples, and sample processing procedures were
developed.

Based on the successesin the Base Phase, integration of
the sample processng and flow-cell detection
components was accomplished, and a bench-scae
laboratory prototype system was developed. The
prototype system, with some limitetion, is capable of
andyzing dpha and beta emitters in samples that are
representative of many of those encountered inthe DOE
Complex. The limitation with the system is that
modifications of the sample processng protocol may be
required for some complex mairices, specificaly soils.

The principa advantagesof the devel oped technology are
(2) its dbility to andyze a mixture of dpha and beta
emitters in ardaivey short period of time compared to
the traditiond techniques, and (2) itsrelatively amdl sze
that makes it amenable to field gpplications. This can
trandates into both a cost advantage and operationa
advantage, especidly infidd applications.

Contacts:

Robert Fjeld

South Cardlina Universties Research and Education
Foundation

Phone: (864) 656-5569

E-mall: None

Jagdish L. Mahotra

Nationd Energy Technology Laboratory
Phone: (304) 285-4053

E-mail: jagdish.mahotra@netl.doe.gov

Online Resour ces:

Office of Science and Technology, Technology
Management System (TMS), Tech ID # 310
http://ost.em.doe.gov/tms

The Nationd Energy Technology Laboratory Internet
address s http://www.netl.doe.gov

For more information on SCUREF, please vidt thar
website at http://mwww.strom.clemson.edu/
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